INTRODUCTION
============

The increasing incidence of cutaneous squamous cell carcinoma (CSCC) is a worldwide trend.^[@r1],[@r2]^ According to estimates from the Brazilian National Cancer Institute, in 2015, non-melanoma skin cancer was responsible for 31.59% of the malignancies diagnosed in the country.^[@r3]^ In Paraná state, a region where skin cancer rates are higher than the national average, figures indicate 129.88 new cases of non-melanoma skin cancer per 100,000 men and 80.64 new cases per 100,000 women.^[@r3]^

SCC corresponds to 20% of non-melanoma skin cancer cases worldwide. Although less common than basal cell carcinoma (BCC), SCC is usually associated with aggressive behavior.^[@r1],[@r2],[@r4]^ It is characterized by atypical local invasive squamous cell proliferation and differentiation with metastasis reported in 4-5% of cases.^[@r3],[@r5]^

Skin cancer development is significantly related to chronic sun exposure, which is especially caused by ultraviolet B rays.^[@r1],[@r2],[@r4],[@r6]^ The mechanism involves the production of thymine dimers in the TP53 gene, a tumor suppressor that contributes to DNA mutations and oncogenesis.^[@r2],[@r7]^ This association justifies the characterization of actinic keratosis as a precursor lesion and its higher prevalence among older adults.^[@r1],[@r6],[@r7]^

Reduced skin pigmentation is considered a risk factor.^[@r1],[@r2],[@r4],[@r6]^ The prevalence of people with light skin combined with high exposure to ultraviolet radiation may be responsible for the high incidence of SCC in the southern region of Brazil.^[@r1],[@r3],[@r7]^ Additional risk factors include: family history, occupational exposure, and chronic inflammatory skin diseases.^[@r1]-[@r4],[@r6]^

Diagnosis, treatment, and patient prognosis are established by histopathological analysis. The different histomorphological presentations of SCC are related to the patient\'s prognosis and define lesion behavior.^[@r2],[@r5],[@r8]^ Parameters to be evaluated include: anatomical site, lesion size, depth of invasion, histological differentiation, as well as perineural, neural, and angiolymphatic invasions.^[@r2],[@r5],[@r8],[@r9]^

Considering the importance of CSCC as a public health problem, this study aims to establish its epidemiological and histomorphological features in the Campos Gerais region. Based on the results obtained from our study, a profile of the disease in the region could be described, which could be extended to southern Brazil, given the similarities and particularities among the populations.

METHODS
=======

We conducted a retrospective cross-sectional study of anatomopathological reports diagnosing cutaneous squamous cell carcinoma in a reference laboratory in Ponta Grossa, Campos Gerais region, Paraná, Brazil, from January 2002 to December 2011.

We obtained the reports for our study directly from the database containing the anatomopathological exams performed during the period described. All biopsies were prepared according to conventional histological techniques and classified according to the College of American Pathologists protocol for the examination of cutaneous neoplasms.^[@r9]^

We considered only pathological reports issued after excisional biopsy with positive results for invasive cutaneous squamous cell carcinoma. Incisional biopsies were excluded for not allowing a consistent assessment to determine the histomorphological profile of the neoplasia. Carcinoma *in situ* and its variants, such as Bowen\'s disease, were not included because they have a different histomorphological pattern when compared to the invasive variant. Given the structural variations and the impact of risk factors in its etiology, samples from the semi-mucosa and lower and upper lip mucosa were disregarded.

We selected 374 pathological reports. Using Microsoft Excel 2010 software, we created a database containing relevant information to determine the histomorphology of cutaneous squamous cell carcinoma. The following parameters were considered: histologic grading; Clark level; presence of nuclear pleomorphism; stromal desmoplasia; peritumoral lymphoplasmacytic infiltration; neural, perineural, and angiolymphatic invasion; and residual disease at resection margins. We also collected lesion and patient features: sex, age, skin color, clinical hypothesis, anatomical site, size, and color.

Our project was approved by the Research Ethics Committee of the State University of Ponta Grossa.

RESULTS
=======

We found 3,215 anatomopathological exams reporting malignant cutaneous neoplasms. BCC was the most prevalent, responsible for 2,373 cases (73.8%); SCC accounted for 569 cases (17.7%); and melanoma, 184 cases (5.7%).

Of the 569 reports of CSCC, 103 were related to SCC in situ and 92 were incisional biopsy products. After exclusion of these cases, we set a sample of 374 cases. 373 discriminated the gender of the patient: 178 female patients (47.7%) and 195 male patients (52.3%). The age was specified in 340 exams. The prevalent age group ranged from 71-80 years, equivalent to 35.7% of cases ([Graph 1](#f1){ref-type="fig"}). The average age was 71, with a minimum age of 20 years and a maximum age of 98 years.

Graph 1Age distribution of cutaneous squamous cell carcinoma in Campos Gerais - PR (2002-2011). Older age groups have the highest incidence of cutaneous SCC, which is directly related to the cumulative effect of exposure to ultraviolet radiation

The predominance of people with lighter skin color was observed in the study because the entire sample was composed of light-skinned individuals.

Our study revealed a predilection for sun-exposed areas. Of the 351 records that specified the anatomic site of the lesions, 221 reported location on the head and neck (63%), 71, upper limb (20.2%), 33, lower limb (9.4%), and 26, trunk (7.4%). The most affected areas included face (20%), nose (15%), ear (14%), and the scalp (14%).

The working diagnosis was present in 334 reports prior to biopsy. The propositions found in the evaluated reports were grouped into three classes: neoplastic diseases (311 examinations - 93.1%), degenerative/inflammatory diseases (9 examinations - 2.7%) and infectious diseases (2 examinations - 0.9%). In some cases, the hypothesis was a combination of diseases: neoplastic or degenerative/ inflammatory diseases (10 cases - 3.0%) and neoplastic or infectious diseases (2 cases - 0.95%).

The 262 cases of suspected neoplasm differentiated benign from malignant occurrences: 260 reports (99.2%) of suspected malignant neoplasm and only 2 (0.8%) of benign neoplasm. Among the malignant hypotheses, 199 examinations specified the subtype: 147 suspected BCC (73.9%) and 52, SCC (26.1%).

The colors of the lesions varied broadly, from brown (200 cases, 53.5%) to white (145 cases, 38.8%) and other colors (39 cases). Macroscopic evaluation of the lesion size revealed an average of 1.57 cm on the longest axis, with a minimum variation of 0.1 cm and a maximum of 9 cm. There was a prevalence of lesions smaller than 4 cm on the longest axis (348 cases - 93%).

Histomorphological evaluation revealed the predominance of moderately to well-differentiated tumors. We found moderately differentiated tumors (Broder\'s grade II) in 200 reports (53.5%), well differentiated (Broder\'s grade I) in 146 (39%), and poorly differentiated (Broder\'s grade III) in 28 (7.5%) ([Table 1](#t1){ref-type="table"}).

###### 

Histomorphological profile

  ----------------------------------- ------- ------- ------------------------------------ ------- -------
  **1.a. Broder's grade**             **n**   **%**   **1.f. Perineural invasion**         **n**   **%**
  I                                   146     39      Present                              40      10.7
  II                                  200     53.5    Absent                               334     89.3
  III                                 28      7.5     Total                                374     100
  Total                               374     100                                                   
  **1.b. Clark's level**              **n**   **%**   **1.g. Neural invasion**             **n**   **%**
  II                                  9       2.4     Present                              1       0.3
  III                                 16      4.3     Absent                               373     99.7
  IV                                  282     75.4    Total                                374     100
  V                                   67      17.9                                                  
  Total                               374     100                                                   
  **2.c. Stromal desmoplasia**        **N**   **%**   **2.h. Angiolymphatic invasion**     **N**   **%**
  Discrete                            179     66.3    Present                              3       0.8
  Moderate                            76      28.1    Absent                               371     99.2
  Marked                              15      5.6     Total                                374     100
  Total                               270     100                                                   
  **2.d. Nuclear pleomorphism**       **N**   **%**   **2.i. Lateral resection margins**   **N**   **%**
  Discrete                            24      8.5     Free                                 369     98.7
  Moderate                            208     74.1    Compromised                          5       1.3
  Marked                              49      17.4    Total                                374     100
  Total                               281     100                                                   
  **2.e. Lymphocytic infiltration**   **N**   **%**   **2.j. Deep resection margins**      **N**   **%**
  Discrete                            126     43.3    Free                                 364     97.3
  Moderate                            119     40.9    Compromised                          10      2.7
  Marked                              46      15.8    Total                                374     100
  ----------------------------------- ------- ------- ------------------------------------ ------- -------

The depth was calculated with Clark\'s level of invasion. In our study, grade IV was detected in 282 cases (75.4%), grade V in 66 (18.9%), grade III in 16 (4.3%), and grade II in 9 (2.4%) ([Table 1](#t1){ref-type="table"}).

Stromal desmoplasia, nuclear pleomorphism, and lymphocytic infiltration were present in most samples to varying degrees: mild, moderate, and severe. We observed stromal desmoplasia in 270 cases, which was mild in 66.3% of cases, moderate in 28.1%, and severe in 5.6%. We observed nuclear pleomorphism in 281 cases, which was moderate in 74.1% of cases, severe in 17.4%, and mild in 8.5%. We observed lymphocytic infiltration in 291 cases, which was mild in 43.3% of cases, moderate in 40.9%, and severe in 15.8%. ([Table 1](#t1){ref-type="table"})

Resection margins - characterized as free or compromised - were subdivided into lateral and deep. Lateral resection margins were found free in 369 slides analyzed (98.7%) and deep resection margins in 364 slides (97.3%) ([Table 1](#t1){ref-type="table"}).

DISCUSSION
==========

There is a lack of literature and specific studies on CSCC. The absence of epidemiological and histopathologic data can be explained by the exclusion of non-melanoma skin cancers from cancer records or by the existence of incomplete data in relation to the disease.^[@r1]^ Also, when taken into consideration, SCC is grouped with BCC, which makes a deeper analysis of its features more difficult.

SCC accounted for about 20% of cases in our literature review.^[@r1],[@r2],[@r4]^ In Curitiba, the capital city of Paraná state, the rate was higher than the figures revealed by other studies: 29%.^[@r10]^ The results of the present study were inconsistent with these rates, revealing a correlation of 18.7%.

In our sample, men accounted for 52% of cases in accordance with data obtained in the city of Tubarão, Santa Catarina state, and western São Paulo state.^[@r1],[@r7],[@r11]^ Male cases also prevailed in the southern region of Brazil: 60.1% in Curitiba and 64.89% in Blumenau.^[@r2],[@r12]^ According to the literature, the male/female ratio varies by up to 4:1.^[@r10]-[@r14]^ A possible explanation for the reasion our study be lower is probably due to the exclusion of lip SCC from this study, which represents a 4-fold higher event rate in men.^[@r7],[@r14]^

In this review, we observed the highest incidence rate of CSCC in patients older than 60 years of age.^[@r1],[@r2],[@r7],[@r14]^ The sample data from this study were similar to those found by Ferreira in Taubaté (SP), in which 57.1% of SCC cases occurred in patients older than 70 years of age.^[@r15]^ Nunes and Correa, both in Tubarão (SC), found a percentage of 42.9% and 45.8%, respectively.^[@r1],[@r7]^ In our sample, the rate was 59.7%.^[@r15]^ In agreement with other studies, the most affected age group was between 71 and 80 years, with a mean age of 71.53 years.^[@r7],[@r14],[@r15]^ The higher prevalence in older age groups reveals the cumulative effects of sun damage.^[@r1],[@r2],[@r4],[@r16]^ A lower DNA repair capacity is also related to aging.^[@r2],[@r4],[@r6]^

The predominant anatomical sites were the head and neck (59%), which is consistent with other studies.^[@r1],[@r7],[@r14]-[@r16]^ Nasser considered squamous cell carcinoma of the lip in his sample and the incidence rate for those sites was higher (78%). Similarly, a predilection for the face, nose, ears, and scalp had been documented, corresponding to 20%, 15%, 14%, and 14% respectively in that sample.^[@r7],[@r8],[@r14],[@r16]^ The predilection for sun-exposed areas is related to the role of ultraviolet radiation in the etiology of non-melanoma skin cancer.^[@r2],[@r4],[@r6],[@r15]^ According to the 17^th^ edition of the American Joint Committee on Cancer, primary tumors located on the ear are considered a high-risk factor.^[@r9]^

Although clinicians suspected malignancy in 82% of cases, we noted a difficulty in characterizing predictors of malignancy. Clinical differentiation capacity between CSCC and BCC proved to be precarious, and, in most cases, clinicians mistakenly suspected the latter. Only 15.6% of the hypotheses suggested SCC.

The present study was consistent with the literature, indicating a higher prevalence of CSCC in white-skinned populations.^[@r1],[@r4],[@r6]^ ^[@r7],[@r13]^ According to the Brazilian Institute of Geography and Statistics, 74.8% of the population of Campos Gerais is white.^[@r17]^ In our study, 100% of the sample was white. In Clayman *et al.*, in Texas, white-skinned population accounted for 97.6% of the sample.^[@r18]^ In a report by Ferreira *et al.*, in Taubaté (SP), 82.8% of the sample was from white skinned people.^[@r15]^

Although CSCC is described as a hard slow-growing tumor, often painful, with the possibility of ulceration, which is rarely pigmented, macroscopic examination revealed brownish coloration in different shades in 53.5% of the lesions.^[@r6]^ Therefore, color variation in the specimen caused by conservation care should be taken into consideration.

Histopathological parameters for lesion evaluation followed the College of American Pathologists protocol for CSCC.^[@r9]^ According to Clayman *et al.*, lesions equal to or larger than 4 cm in size, displaying evidence of perineural invasion, and invasion beyond subcutaneous tissues are considered the most significant risk factors associated with CSCC-specific mortality, which can be evaluated with the previously mentioned protocol.^[@r9],[@r18]^

The average major axis found in lesions in the present study was 1.53 cm, lower than that found in other studies: 1.9 cm and 3.6 cm in Tubarão (2012 and 2009); 2.0 cm in Texas; and 2.2 cm in Greece (in a small study limited to head and neck lesions).^[@r1],[@r8],[@r18]^ Only 26 cases showed lesions equal to or larger than 4 cm in size, which revealed low mortality risk for most lesions (7%). In the study by Clayman *et al.*, 24.8% of lesions were equal to or larger than 4 cm in diameter.^[@r18]^ In Corrêa *et al.*, only 4.58% of cases presented with similar diameter.^[@r7]^

Our study revealed moderately differentiated CSCC in 53.5% of cases, well differentiated in 39.0%, and poorly differentiated in 7.5%. A study conducted in the Netherlands by Khanna *et al.* revealed that well-differentiated lesions are associated with a lower mortality rate than poorly differentiated or undifferentiated lesions.^[@r16]^ It is also known that these lesions have metastasis occurrence rates three times higher than moderately or well-differentiated lesions.^[@r19]^ Nasser, Corrêa, and Hollestein describe a predominance of well-differentiated tumors in the diagnosis of cutaneous SCC: 72.9%, 77%, and 88.8% of the cases, respectively.^[@r7],[@r13],[@r16]^

Invasion depth was measured by Clark level. In the present study, most cases (75%) were Clark level IV (invasion into the reticular dermis). It is known that Clark level V lesions (invasion into the subcutaneous fat) have an increased potential for metastasizing.^[@r9],[@r16]-[@r18]^ Clark level V - indicator of poor prognosis - was observed in 18% of the sample, a figure close to that found by Clayman *et al.* (2005), which was 15.5%.^[@r18]^

According to the author, 47.3% of cases of cutaneous SCC with perineural invasion are associated with metastasis.^[@r18]^ Clinically, CSCC is characterized by pain, paresthesia, anesthesia, and paresis.^[@r7]^ Perineural invasion was present in 11% of cases reviewed, a lower figure than the 14% revealed by the literature.^[@r18]^

Angiolymphatic invasion - present in only three cases (0.8%) - is related to mortality to a large extent.^[@r18]^ This number is inconsistent with Clayman\'s *et al.*\'s findings (2005), which was 15.5%.^[@r18]^

Deep and lateral surgical margins were referred to as free in 98% of cases. In a study conducted in Tubarão (SC), only 82% of the slides presented free margins.^[@r7]^

Stromal desmoplasia, nuclear pleomorphism, lymphocytic infiltration, and neural invasion were also evaluated. However, we did not find enough studies to establish data comparison.

CONCLUSION
==========

The epidemiological and histopathological profile of cutaneous SCC in this study is predominantly male, with a mean age of 71.53 years, and located on the head and neck. Histomorphologically, we observed a higher incidence of lesions smaller than 4 cm in size, moderately differentiated, invading the reticular dermis. Perineural, neural, or angiolymphatic invasion rarely occurred. Thus, our study provides directions for a more effective preventive and diagnostic approach to cutaneous cancer in Campos Gerais. It also provides a better understanding of this neoplasia by showing features rarely studied before.
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